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(54) ELECTRONIC STILL CAMERA 

(57)Abstract: 

PURPOSE: To conduct white balance appropriate for an entire picked-up image by 
discriminating the contribution of a strobo light thereby conducting white balance control 
for each object area set optionally in a picked-up image. 

CONSTITUTION: A data processing section 6 calculates a contribution degree a/b of a 
strobo flash lightwhere (a) is video data obtained at exposure when a strobo 10 is flashed 
and (b) is video data obtained at exposure when no strobo 10 is flashed. In the case of 
a/b&ap;la CPU 12 discriminates it that the picture element is in an area which the strobo 
flash light does not reachand in the case of a/b»lthe CPU 12 discriminates that the 
picture element is in an area which the strobo flash light sufficiently reaches. Based on 
the discrimination resultthe processing section 6 uses AWB control value to apply color 
gain correction to picture elements which the strobo flash light does not reach and uses 
AWB control value for strobo flash light to apply color gain correction to picture 
elements which the strobo flash light reaches and the resulting data are outputted to a data 
compression/expansion section 7. 
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CLAIMS 

[Claim(s)] 

[Claim l]An electronic 11 still " camera which obtains picture image data and records this 



picture image data on a memory means by carrying out signal processing after picturizing 
and carrying out photoelectric conversion of the photographic subject characterized by 
comprising the following with image sensorssuch as a charge coupled device. 
A frame memory which holds picture image data temporarily. 

Picture image data at a time of carrying out a strobe light at least and making it expose. 
A comparison means to compare picture image data at a time of making it expose without 
carrying out a strobe light for every arbitrary photographic subject fields. 
A judging means which judges a grade of a contribution of a strobe light for every 
compared photographic subject field. 

A white balance value determination means to determine a white balance control value 
when not carrying out a strobe light. 

Based on a judgment of said judging meansto picture image data at a time of carrying out 
a strobe light and making it exposefor said every compared photographic subject field. A 
white balance control means which chooses a white balance control value determined by 
said white balance value determination meansor a predetermined white balance control 
value when carrying out a strobe lightand performs white balance control. 

[Claim 2]A white balance control value in said each photographic subject fieldBased on a 
contribution of a strobe light judged by said judging meansfrom a white balance control 
value determined by said white balance value determination means. The electronic "still" 
camera according to claim 1 which being suitably chosen from inside of a before [ a 
predetermined white balance control value when carrying out a strobe light ]and setting 
up. 

[Claim 3]From a white balance control value determined by said white balance value 
determination means. The electronic "still" camera according to claim 2 provided with a 
control means which regulates selection allowable width of a control value suitably 
chosen from inside of a before [ a predetermined white balance control value when 
carrying out a strobe light ]. 

[Claim 4]It has a copy body motion detection means to detect a motion of a photographic 
subject by comparing picture image data of a picturized picture of two or more sheetsThe 
electronic "still" camera according to claim 1 choosing a predetermined white balance 
control value when carrying out a strobe lightand performing white balance control when 
it is detected by this copy body motion detection means that a motion of a photographic 
subject is larger than the specified quantity. 

[Claim 5]Over an approximately whole areauniformlyfrom the specified quantitywhen a 
picture picturized when not carrying out a strobe light is low light volumeTo picture 
image data at a time of carrying out a strobe light and making it expose for every 
photographic subject field which is an object of a judgment by said judging means. A 
white balance control value determined by said white balance value determination 
meansOr a picture which chose and picturized a predetermined white balance control 
value when carrying out the strobe light uniformly over an approximately whole area in 
the case of a backlight etc. which are not darkThe electronic "still" camera according to 
claim 1 choosing a predetermined white balance control value when carrying out a strobe 
lightand performing white balance control. 

[Claim 6]The electronic "still" camera according to claim 1 provided with an amplifying 
means which is judged as a strobe light not having reached by said judging meansand 



moreover amplifies picture image data in a photographic subject field which is low light 
volume from the specified quantity. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this inventionsignal processing is carried outafter picturizing 
and carrying out photoelectric conversion of the photographic subject with image 
sensorssuch as a charge coupled device (CCD). 

Thereforepicture image data is obtainedthe electronic "still" camera which records this 
picture image data on a memory means is startedand it is especially related with that 
white balance control. 

[0002] 

[Description of the Prior Art] Although the color of the photographic subject illuminated 
with the color temperature of 3200 Fahrenheit is conventionally reproduced correctly on 
usual televisiona photographing scene is not status idem like sun or artificial lighting 
Shimoand a photographic subject will be in various color temperature states with a 
photographing condition and environment. Thereforeit is necessary to amend a video 
signal so that color may be properly reproduced according to each photographing scene. 
It is called automatic white balance (AWB) control to perform this amendment 
automatically. 

[0003]In AWB controlit has a sensor which detects R (red) ingredientand a sensor which 
detects B (blue) ingredientfor exampleThe color temperature information which consists 
the signal from each sensor of a ratio of R signal and B signal through logarithmic 
compression and a subtractor circuit is searched forand the gain of each chrominance 
signal is controlled according to this color temperature information. 
[0004]On the other handalthough said AWB control is used also in the electronic "still" 
camera using CCDWhen speed light photography is performedin the range of access of 
the strobe light in a photographic subject AWB control is performed based on the color 
temperature of other illumination light in the range to which AWB control is carried out 
based on the color temperature of a stroboscope color and which a strobe light does not 
reach. 

[0005]Thuswhen speed light photography is performedit is necessary to take a color 
temperature into considerationand various devices are proposed and carried out in order 
to correspond to change of the color temperature used as the standard at the time of this 
speed light photography. For examplein the electronic "still" camera indicated to JP2- 
288575A. By a ranging resultif a photographic subject is in the range scale at which a 
strobe light arrives enoughA predetermined AWB control value (AWB control value for 
strobe lights) when a strobe light is carried out performs white balance controland if a 
photographic subject is in a far distance which a strobe light does not reachA suitable 
AWB control value is set up based on the color temperature of a strobe lightand the color 
temperature of the photographic subject itselfand white balance control is performed. 
[0006]In the imaging device indicated to JP5-75314Bat the time of speed light 



photographythe light volume of the illumination light in which a color temperature differs 

from a strobe light was detectedand the AWB control value is amended. 

[0007] 

[Problem(s) to be Solved by the Invention]Howeverin the electronic "still" camera 
indicated to said JP2-288575A. Since it is what carries out selection use of either one of 
the AWB control value for strobe lightsor the AWB control value for lighting of a 
background according to the distance of a main objectand performs white balance 
controlln the scene on which the main object in which a strobe light reachesand the 
background which a strobe light cannot reach are intermingledeither one of a main object 
or a background can double a white balancebut there is a problem that a white balance 
proper as the whole photography screen is not made. 

[0008]In the imaging device indicated to JP5-75314Balthough interim white balance 
control with a main object and a background is performedthere is a problem that a white 
balance proper as the whole photography screen may not be made like said conventional 
electronic "still" camera. 

[0009]Even if the purpose of this invention is a scene on which the main object in which 
a strobe light reachesand the background which a strobe light cannot reach are 
intermingledthere is in providing the electronic "still" camera with which a white balance 
proper as the whole photography screen is performed. 
[0010] 

[Means for Solving the Problem]In an electronic "still" camera which obtains picture 
image data and records this picture image data on a memory means by carrying out signal 
processing after this invention picturizes and carries out photoelectric conversion of the 
photographic subject with image sensorssuch as a charge coupled devicein order to attain 
said purposePicture image data at a time of carrying out the strobe light of the picture 
image data to a frame memory held temporarily at leastand making it exposeA 
comparison means to compare picture image data at a time of making it expose without 
carrying out a strobe light for every arbitrary photographic subject fieldsA judging means 
which judges a grade of a contribution of a strobe light for every compared photographic 
subject fieldA white balance value determination means to determine a white balance 
control value when not carrying out a strobe lightBased on a judgment of said judging 
meansto picture image data at a time of carrying out a strobe light and making it 
exposefor said every compared photographic subject field. A white balance control value 
determined by said white balance value determination means or a predetermined white 
balance control value when carrying out a strobe light is chosenHave a white balance 
control means which performs white balance controland a contribution of a strobe light is 
judged for every photographic subject field arbitrarily set up into an image pick by this 
compositionA white balance control value when [ at which it was determined by a white 
balance value determination means ] not carrying out a strobe lightor a predetermined 
white balance control value when carrying out a strobe light is chosen suitablySince the 
last white balance control is performedalso in a scene on which a main object in which a 
strobe light reachesand a background under lighting with which a strobe light does not 
reach are intermingledfor examplegood photography both a main object and whose 
background a white balance suited is performed. 

[001 1]A white balance control value in said each photographic subject field based on a 
contribution of a strobe light judged by said judging meansBy being suitably chosen from 



inside of a before [ a predetermined white balance control value when carrying out a 
strobe light ] from a white balance control value determined by said white balance value 
determination meansand making it set upSince change of a white balance in a main object 
and a contour part of a background can be smoothed morenatural white balance control is 
performed. 

[0012]From a white balance control value determined by said white balance value 
determination means. By having a control means which regulates selection allowable 
width of a control value suitably chosen from inside of a before [ a predetermined white 
balance control value when carrying out a strobe light ] Since an AWB control value can 
be prevented from changing steeply between each photographic subject fieldmore natural 
white balance control is performed by a contour part etc. 

[0013]It has a copy body motion detection means to detect a motion of a photographic 
subject by comparing picture image data of a picturized picture of two or more sheetsBy 
choosing a predetermined white balance control value when carrying out a strobe 
lightand performing white balance controlwhen it is detected by this copy body motion 
detection means that a motion of a photographic subject is larger than the specified 
quantity When the images which separated time are compared and a photographic subject 
moves quicklyat the time of punning of a cameramalfunction can be prevented by 
performing white balance control using an AWB control value for strobe lightswithout 
performing processing by the composition according to claim 1 . 
[0014]Over an approximately whole areauniformlyfrom the specified quantitywhen a 
picture picturized when not carrying out a strobe light is low light volumeTo picture 
image data at a time of carrying out a strobe light and making it expose for every 
photographic subject field which is an object of a judgment in said judging means. A 
white balance control value determined by said white balance value determination 
meansOr a picture which chose and picturized a predetermined white balance control 
value when carrying out the strobe light uniformly over an approximately whole area in 
the case of a backlight etc. which are not darkBy choosing a predetermined white balance 
control value when carrying out a strobe lightand being made to perform white balance 
controlOn special scenessuch as a backlightmalfunction can be prevented by being made 
to perform processing by the composition according to claim 1 only to a dark scene 
uniformlywithout performing processing by the composition according to claim 1 . 
[0015]By being judged with a strobe light not having reached by said judging meansand 
having an amplifying means which moreover amplifies picture image data in a 
photographic subject field which is low light volume from the specified quantity Since a 
strobe light cannot reach and a luminance level of picture image data in a dark 
photographic subject field can be amplifiedimbalance of a luminosity in an image is 
cancelable. 
[0016] 

[Embodiment of the Invention] Hereafterthe suitable embodiment of this invention is 
described based on a drawing. 

[0017] Drawing 1 is a block diagram showing the composition for describing one 
embodiment of this inventionand a taking lens and 2 1 a shutter and 3 CCD and 4 which 
receive and carry out photoelectric conversion of the object image which received 
lightand output a video signalCDS for performing digital signal processing in response to 
the output from CCD3 (correlated double sampling circuit)The frame memory which 



consists of a video-signal pretreatment part which consists of an analog-to-digital 
conversion circuit etc.a DRAM in which 5 holds picture image data temporarilyetc.and 6 
are data processing parts which perform writing of picture image data to the frame 
memory 5 control of read-outand comparison of picture image data. 
[0018]The data compression/expanding part which 7 compresses picture image data and 
is elongatedthe memory card which is the external recording media which record the data 
in which 8 was compressedlt is CPU (central arithmetic processing section) by which a 
colorimetry sensor for 9 to acquire the color temperature information concerning R signal 
and B signal and 10 control a stroboscope 1 1 controls Out switchessuch as the 1st release 
and the 2nd releaseand 12 controls said each member. 

[0019]In drawing 1 CCD3 receives and carries out photoelectric conversion of the object 
image by which image formation is carried out with the taking lens 1 via the shutter 2and 
it outputs a video signal to the video-signal pretreatment part 4. The picture image dataas 
fordigital signal processing was carried out by this video-signal pretreatment part 4 is 
written in the frame memory 5 by control of the data processing part 6. The data 
processing part 6 performs writing of picture image data to the frame memory 5control of 
read-out and comparison by the picture image data from the video-signal pretreatment 
part 4and the picture image data in the frame memory 5 comparison that is the picture 
image data in the frame memory 5 furtheretc. As a comparative examplethe ratio of the 
data equivalent to the same pixel is takenand the value of this ratio serves as a 
contribution of the strobe light specified in this invention so that it may explain in full 
detail behind. 

[0020] CPU 12 determines an AWB control value with the sensor data from the 
colorimetry sensor 9. And the data processing part 6 can transmit at least two or more 
AWB control values from CPU12chooses and carries out color gain control of the AWB 
control value for every pixel based on the comparison result mentioned aboveand outputs 
it to a data compression / expanding part 7. The image data which received data 
compression processing by this data compression / expanding part 7 is recorded on the 
memory card 8. 

[0021] At the time of reproductionCPU12 reads the picture image data of the reproduction 
object recorded on the memory card 8Data decompression processing is performed by the 
data compression / expanding part 7 to this image datathe digital data outputted from the 
data compression / expanding part 7 is changed into analog dataand it outputs as a 
reproduced video signal. 

[0022] Drawing 2 is a timing chart of the operation in said composition of drawing 1 
mainly concerned with white balance controland by one of the 1st release (RL1) by Out 
switch 1 1 . Each control management of AE (automatic exposure) and AF (automatic 
focusing) is performed by the means which is not illustratedandmoreoverCPU12 
determines the AWB control value at that time (1) with the sensor data from the 
colorimetry sensor 9. CPU 12 transmits this AWB control value (1) to the data processing 
part 6. When it is a dark photographing scenelight volume is lower than the specified 
quantity and a strobe light is requiredthe AWB control value for strobe lights in the 
stroboscope 10 set up beforehand is also transmitted to the data processing part 6. 
[0023]Nextby one of the 2nd release (RL2) by Out switch 1 lthe stroboscope 10 is made 
to emit light and 1st exposure is performed. The picture image data obtained at the time 
of this 1st exposure is stored in the frame memory 5 through the data processing part 6. 



After the 1st exposure2nd exposure that does not make the stroboscope 10 emit light is 
performedand picture image data is obtained. In the concept of the picture image data 
exposed and obtained without making said stroboscope 10 emit lightthe amount of strobe 
lights is made smallfor exampleand the picture image data obtained when it was made 
exposedas a strobe light hardly reached a photographic subject is also contained. 
[0024]The picture image data obtained at the time of said 2nd exposure is compared with 
the picture image data obtained by the 1st exposure in the data processing part 6. 
Namelyin the data processing part 6the value of a/b which is a contribution of a strobe 
light is computed by setting to a picture image data obtained at the time of the 1st 
exposure that made the stroboscope 10 emit lightand setting to b picture image data 
obtained at the time of the 2nd exposure that does not make the stroboscope 10 emit light. 
[0025] And it judges with the pixel being in the field at which the strobe light has not 
arrivedif CPU 12 is a/b** land the pixel having a strobe light in the field which has 
reached enoughif it is a/b»l . And based on this comparison test result the data 
processing part 6Color gain correcting is carried out to the pixel (photographic subject 
field) which color gain correcting was carried out to the pixel (photographic subject field) 
which a strobe light has not reached with said AWB control value (l)and the strobe light 
has reached with said AWB control value for strobe lightsand data is outputted to a data 
compression / expanding part 7. 

[0026]The value of said a/b which is a contribution of a strobe light expresses the 
influence quantity of the strobe lightThereforeit is possible by choosing a suitable value 
from the inside between said AWB control value (1) thru/or the AWB control value for 
strobe lights for an AWB control value by CPU 12 corresponding to the value of this a/b 
to perform a white balance based on a more proper AWB control value. 
[0027]When choosing an AWB control value as every pixel (photographic subject field) 
suitably as mentioned above and changingby CPU 12. Since an AWB control value can be 
prevented from changing steeply between pixels by limiting the variable width of the 
control value even when a motion of the time of a backlight or a photographic subject is 
quickgenerating of malfunction can be prevented. 

[0028] When a motion of a photographic subject is quicksince said exact comparison test 
for every pixel is difficultthe following processings are performed. Namelythe 
featuressuch as an outline in an imageare extracted from the picture image data obtained 
by the data processing part 6 at the time of the 1 st exposure that made said stroboscope 
10 emit lights ince it is possible to detect that it was in the photographing scene to make a 
mistake in remarkably (motion) by comparing with the portion concerned in the picture 
image data obtained at the time of the 2nd exposure that does not make the stroboscope 
10 emit light When it is judged by CPU 12 that the difference in this photographing scene 
is detected and it is paceySince said exact comparison test for every pixel is difficult as 
mentioned aboveit is made to perform a data compression using the image data at the 
time of a strobe lightand the AWB control value for strobe lightsand not to perform 
processing which chooses suitably the AWB control value (1) or the AWB control value 
for strobe lights mentioned above. 

[0029]The 1st exposure that made said stroboscope 10 emit light in the case of a 
backlight etc.If a main object moves between the 2nd exposure that does not make the 
stroboscope 10 emit light and a background newly arisesthe contribution of a strobe light 
cannot be correctly judged from the value of said a/b of the light from the produced 



backgroundand the light produced by reflection of the strobe light. Soat the time of 
special scenessuch as a backlightCPU12 performs white balance control using the AWB 
control value for strobe lightsOnly at the time of a dark photographing sceneit is made to 
perform processing which chooses suitably the AWB control value (1) or the AWB 
control value for strobe lights mentioned above uniformly other than special scenessuch 
as a backlight. 

[0030]The light volume of the picture image data in the pixel (photographic subject field) 
judged as the strobe light not having reached by said data processing part 6When it is few 
and darker than the predetermined value defined beforehandthe balance G f ******** of 
the main object and the background that the strobe light has hit can be doubled by 
adopting the composition which amplifies the picture image data with an amplifier so that 
it may be adapted for human being's vision. 

[0031] Although explained having measured and asked for the contribution of the strobe 
light for every pixel in said embodimentThe method of said comparison is not limited to 
thisand it may be made to compare itfor example for every 8x8 pixels [ based on the 
JPEG system of still picture compression ] block unitand it can simplify composition of 
the hardware of a control system by comparing for every block unit in this way. 
[0032] 

[Effect of the Invention]By comparing the picture image data at the time of carrying out a 
strobe light and making it expose with the picture image data at the time of making it 
expose without carrying out a strobe light according to the electronic "still" camera of 
this inventionas explained aboveA white balance control value when [ which the 
contribution of the strobe light was judged and was determined by the white balance 
value determination means for every photographic subject field ] not carrying out a strobe 
lightOr by choosing suitably a predetermined white balance control value when carrying 
out a strobe lightand performing the last white balance controlFor examplealso in the 
scene on which the main object in which a strobe light reachesand the background under 
the lighting with which a strobe light does not reach are intermingledgood photography 
both the main object and whose background the white balance suited will be performed. 
[003 3] Since change of the white balance in a main object and the contour part of a 
background can be smoothednatural white balance control can be performed. 
[0034] Since an AWB control value can be prevented from changing steeply between 
photographic subject fieldsmore natural white balance control can be performed by a 
contour part etc. 

[0035] When the images which separated time are compared and a photographic subject 
moves quicklyat the time of punning of a cameramalfunction can be prevented by 
stopping processing by the composition according to claim land being made to perform 
white balance control using the AWB control value for strobe lights. 
[003 6] Malfunction can be prevented by stopping processing by the composition 
according to claim 1 by special scenessuch as a backlightand being made to perform 
processing by the composition according to claim 1 only to a dark scene uniformly. 
[0037] Since a strobe light cannot reach and the luminance level of the picture image data 
of a dark photographic subject field can be amplifiedthe imbalance of the luminosity in 
an image is cancelable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a block diagram showing the composition of the electronic "still" camera 
for describing one embodiment of this invention. 

[Drawing 2] It is a timing chart of the operation mainly concerned with the white balance 
in the electronic "still" camera of this embodiment. 
[Description of Notations] 

3 [ - A data processing part and 7 / — A data compression/expanding partand 8 / — A 
memory card and 9 / - A colorimetry sensor and 10 / — A stroboscope 1 1 / — An Out 
switch and 12 / — CPU (central arithmetic processing section). ] — CCD (image sensor)4 
-- A video-signal pretreatment part and 5 — A frame memory and 6 
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mwtx h □ #%#»a uiftvir** # aaE*-** 

-VTifcoTt,, »BBffi£tt£LTBiE&*7<f'h/* 

7 yxm : jt>ti^'mi-x9ivti * *mkt % z.t\,z$> 

[00 10] 

[SB*»3W-*fc»®*B] HgIB@l*]£iiJ5)6T*/i: 
M®T-$%mTs Z ^^iU ^aiciaa 

«^-r^7U-A/ ; E'Ji, 'J>fc<£t»XhP#SgftL 
TBifcSttfcttOttBT*— XhP*m*t!:fc 

h p #B3feS **l^*«*7-f h / ^ >7>fcl»I£» 

WSlcS^*s3iaJtR Lfc»¥(*««e£ fc» MIS* 7 

7>X*J»fil, hP*att*tffc4:#<Dmj£ 
0)* 7 -< h / \*7 WISBft LT, * 7 <f h / f 5 > 
ZW'm'fi 5 * 7 f h M*5 yZpm^® t *ffl Afefc© 

£7. hP*'^it*-a:4^<i:$a)^7-r h/t^VXMB 
fit. $^Ui7.hP#5l3t*-y:fc<»:*©m^<D^7'r h 

W»*ff5<0?, BAtf* XhP#3toI«!liir*±«5 



[0011] Sft. HlE*»¥f«i«t!:Jslt**7-r h 

/ ^ aiawje^aic * y * js* nfc* h 

n<J?3fc©#5Sfc*-3i/»T* WE*?* h/^>ZB» 

s#aic ct o r»s*hfc* 7 -r h / >x#jaHi3fr 
*jfflifis*Ta)F^(7)ttij;y. aaaiR*tiTia3e*ti*j: 

lt5 * 7 -f h / <7 y7.om.We: «fe y 5ft 6 * £ £ 
[0 0 12] £fcx WE*7-T h/^>X«3tii#«tC 

«feoT^*nrc*7'f h/t5>7JH»ffifrs» xhn 

#»316**ft £: * OHi SO* 7-f h / 15 >XW«K1*Z» 
OB©*J:y, Sl^£ft3»J»a<DajRR8««a 

±T#^/c46. ttllWTJ:ya«5S:*7-r h/^>7. 

[0013] $/c, aaLfcaattoaaoiftftx-* 

mZMBiLTKI't h/^yX%mZ'<7?Zt\Z&z> 

WB*PITfcWtaBI±*ttttLT, «¥f*tfjl<il) 
<«!:#, *fctt»/5<0/^>^BSK(4, ttSHIIBtt 

a*at^fc*7-r K/^>7;#jw*ff5ct(cj:y. a 

[0 0 14] Sfe, Xhn#aJt*-ttftt^*U:liaL 

-• st LTaiBWje^atcfewswsowaT*** 

•3TStit*ftfc*7-r hM^>7x»jtaifii, ssiM*7x h 
p #a**-&fc <t *©maa>* 7-r k / ^ >7jw»«€ 
31}r l. $fcna L^aatf a^atctoTt-pT-atce 

< &^g%«4>*£KI& X hP^3tt*-ar/i:t*Op/f 

->->7»ttB*9i 1 Ettcaatc **aa*st>rtc» 

[0015] *7t, «Bwa#a»cj:yxhP#3toi«a 
*«5<«w*ic*w*aar-**a«T*aa*a* 

4* , E , /*£H+sei--t-l+xmfi«fc^r_>t7/T>*BlS:| ./\«il.«.4M«S-d-Z 



[00 16] 

[ooi7] mi \**m*m-nmKmzwm-%tzto 

U BaHSKI^aj^TSCCD, 4tt» CCD3fr6© 
tiiTJ^g^Tx^'SJil/fi^aiS^fia/ctttDC D S ($g 
M2«+t>y>J>^[H]IS). 7^P7Vx-7*/l/£&|2] 

[0 0 18] £fc. 7tiM!&7 :r -$£Efif. faST^x 

mmmT'&zt^vts-v, 9\tRm ! %. bii^k 

*\ ii»»iuu-x, M2U';-x^^gi5X'r7 
9, mmvxmtiikwm a cpu (^^jhw^^sp) 

[0 0 19] HIKfil^T* CCD3«\ 2 £ 

^LT}§^U>X1 H:«fcoTIS«*tl*»5fl:«*S 

7l/-^t'J 5(C»r«l*«r-*fl!)»#a*. Ire* 
tti L®*»* 0Mkffi^iy4G31g|: 4 6 ©W^x- 

i*7 u-^^< =e y 5 rt©«MiT-* m±©Jt«w*ff 

a o JtfSfl)-H5!l<t LTli> ^lci¥a?-r^<fc3ic. [51-® 

[0 0 2 0] CPU12ti, ;lfe-b>-y-9frb<D-b>-y-x 
-SlCcfcoT. AWBMSHIfcSUer*. ^LTn 5 s - 
^«lgg|J6{i, 'J>£<<Lfc2 0J.X±tDAWB$iJMS;£C 

p u i2^6(EaiRriBT* y * ±a* u/ttti«si«c»^ 

TH*E£lcAWB«!HM*>»RU fey-f>3> hn 
-Jb LTx-SEffi/fa^SB 7 'VJtiTJT^o ZCDr-t 

14** y A- K8 tclBfi* tiS. 
[0 0 2 1] ffcs B4B$lCtt, CPUIZtf/t'J*- 

<DH«t-$ left LTf- ^ESS/faSgB 7 KTx— * 

ff8$Q3«ttu T r -'?ESS/^a57freai7Di*-n/c 

3. U I -7-OJ-h-d-Z 



[0 0 2 2] 0214*7^ hy^>X«H»*±tLfcH 

y. ft®X'(>y*inz&zWii uy-x(RU)(D^>ic 
<fcy. Bg^Lftt^atcfey ae(@is», af(@ 

6 £>-fe>-yx- Sleety C PU12&, *£><»:*<DAW 

B*j8Pfii(i)*s^r*o cpui2(i. citoAWB^jiai 

fiKD^x— ?5BSa56lcls3M-r« 0 Sic, Bg^JiiJ 

emv&zmsM*. ^ttis^ftTi^x hp#ioic 

fctt£X Hp tf'ftffl A W B ftJWI t, r - * ftHfl! 6 tc|E 
[0 0 2 3] -o&c, «.WX-rv9 l 11ic«J:*JB2Uy- 

iex h utA**mtistt^mwk'n-oT% tdm.9 

tl^SESOf (ctts ffilitlfX hP«K3te*£'Jvar< 
LT> S^WciitA^X hP/mtfSJiiL£l\fc-3U: 

[0 0 2 4] tylB^2|Hlg0S7 l c^Wibnfcl!lt!^x- 

W#5tiftWS!f-^5atU T.Kp^IO^t'c*-^ 

X h P#«©*^S?** a /bomZMiiiTZo 
[0 0 2 5] ?Us CPU12I4, a/b=1Tfetl 
«\ ^©HJRttXhP^^SJSLTl^l^lc* 
y, «fc, a/b»1TStlH ^CDjSmtiT.hP^ 

©ittuwsissiES^^T. x-^jasajeii. xhp 
xxnmm LTt^^i^ia^ mmitmm) wmti a w b 

*J«Ki(l)tc«fc-3Tfey-r>*KEU ^fcs XhP#3t 

vmm LT^zmm mwm) icttSuiBx h uxxm 

[0026] X h P *3t<D^STfe^lul3 a / b CDfii 
l*X hP#3tt©IBWI*«LTa3y. LfctfoT. 
a/bOJfil^fSLTAWBfflffllfiS^ CPU12^<fco 
TtufBAW B$iJWI(1)7!jMX hP^3tffl AWBtflM 

®<d<p <fe y ®^ afii*a»?r * c t k. * y . <fc y jii^ 

A W BWWffltcS^T^^-r h/^>x*^a C <t*i^ 

[0 0 2 7] Sfc. ±a»^)cfeaicLT. 
i» C t (c A W B MilHi«aSj^ LT***«*Us 
CPU12lcd:oTs *®MW«©RraHI*IBJE"*"*C£ 



*n mRIBlcfit^TAWMc A W B fflMltf £b 6 4^<fc 

[0028] tm#<ow>i*&&^m£teit. mmzt<D 

jEWftt98BJttH>JStf ffl»?3B*fc«ftO J: 5 4$&g£ 
T4to5» T-*«M»6lcJ:oT» HufBXhP 

X h P#10«8y6**ft^Jl2 0B©B3B$KI§ Sftfc 

£tfRl&T**S©T\ CPU12K<fcoT, £©*iK->- 
>flWl^*«Jl L Til* A 5 ! 5*1* £ « Br* tlfc £ * (4, 
±i£©<fc -5 tcBilECt OiE«aiaiBJtRWStf fflKTS 

aLfc AWBBWi(D**^l4X hP#3ttfflAWB*J 

m«bshrt *«rattfTto*i N * o fct *. 

[0 0 2 9] *fc* WmOiWf&s SWBXhP#10*» 

*2@B0Wtt£0Mfc£^T±*5#tftt<*LT*r 

#3fo0fil* £ «fc »J 4 Cfcft <t ©iuf B a / b ©{Efr 6 T* 
14. X h p #316©»4JS*iEWi!:«*r * c i T'#4 

i\ *ct\ jaawamB'jft->->ofc*tc(4» cpu 

12fc<fcoT, X hD#3WIAWBtlWKffl^T*7-r 

aUcBH^mB-V-VOttlCO** ±»LfcAWB»JW 
BCDfeSlMi* ha^WBAWBMVfiKUSIRr 

[0 0 3 0] SStfU BuIBx-^5aSgU6lCTXhP# 

[00 3 1] ft& iufBltJfiJfcfSfcfc^Ttt. 3.hP# 
3feO*4**HJI6 Cfc fcltlR LT*A&* £ LTBMI Lfc 

fiy?ii4ii±iSEis© j p e Gismzm-K 8 x seui© 

1 7ay?mtiLZ:£fr&m?Z&ofcLZ*>&<. Z.O 
*3lc7Pv*<Mftefc tb®t 3 C <!: lc T^JSt^ 

[0032] 



;U*/7lc«fctlt4\ X h P LTU^^tc £%<D 
miT-Z£. XhPtf'583£*tf4^T*B#*tffc£* 

©hwht - * <t *tt«r * c <t k «fc y s x h p 

«\ XhafWrsiSfft^ xhP#3fctfS 
it Lft^BfflTOHf £ tfStt-T - > Kfc^T *k 

[0033] $rc, ±a3f»tira©ii»aJtn:feit* 

[0 0 3 4] $fc» S¥«i«BB»C£fTaitttCAWB 
M Wl *b o T L * 5 £ £ *IS±T £ Z. £ fc 

[0 0 3 5] B*IB*HITfcl««W±*]t«LT» 

14, B*SllBK©*^«fc*i!ffl*+itLT» XhP 
3?3ttffl A W B WWVtm^lt ■fcVJYl Vz> VXWSMtff 

[0 0 3 6] Sfc, 3S!3Wfl!)1«»45/->?H:il«fll1 

LTw^it 3<ji 1 Etto«ffiic<fc*«ia*ff a «fe 3 tcr 

[0 0 3 7] &ts 7>hn#fttm&tT* 
[0ii©f!S*4ltt^3 

[01] *«W©-IISWBffl J &«WrSfc46©«?X^ 
[0 2 ] **!BBB©«?X ^/U* ^ 7 Icfcnt « * 7 -r 

3 -CCD 4-mHKMH. 5 

Effi/ff MSB, 8 ^ U » - h\ 9 ■ -fflfe-b > 
•y-, 10-7, KP#, 11 •• ^SPX-fy^ 12- CP 

u wftairaas). 



[01] 
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[02] 



RL1 RL2 

L 
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